Regulation of acrosome formation in mice expressing green fluorescent protein as a marker.
Transgenic mice expressing enhanced green fluorescent protein under acrosin promoter were used to study the role of the Golgi complex and of the cytoskeleton during early development of the acrosomic system in exactly defined stages of the seminiferous epithelial cycle during in vitro differentiation. First acrosin expression was found uniformly in the cytoplasm of stage IV pachytene spermatocytes. The steady-state level increased up to stage X pachytene spermatocytes, and in diakinetic primary spermatocytes, acrosin started to accumulate into the Golgi complex. During step 2 of spermiogenesis, several small fluorescent proacrosomic granules were seen in various parts of the Golgi complex, and they fused to a solid acrosomic system at step 3. In cultured stage I-III seminiferous tubule segments, nocodazole slowed down acrosin incorporation and increased the distance of the acrosomic system from the nucleus. Follicle stimulating hormone had an opposite effect by increasing density of the acrosomic system together with activation of the surrounding microtubule network. The observations suggest that microtubules have an important function during the early differentiation of the acrosomic system.